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(54) CONSTRUCTION MACHINE
(57)  [Object]
To provide a construction machine capable of offer- Fig.3

ing a good workability in narrow places as well as a good
comfortableness to an operator.

[Solution]

A hydraulic excavator 1 which is a construction ma-
chine includes: a lower traveling body 2; an upper revolv-
ing body 3 capable of revolving and disposed above the
lower traveling body 2; a lever stand 52 installed in a front
portion of the upper revolving body 3; an engine disposed
in a rear portion of the upper revolving body 3; an engine
hood 32 that covers the engine; a driver's seat 51 dis-
posed above the engine hood 32; and a protection frame
6 for protecting an operator sitting on the driver’s seat
51. The protection frame 6 includes: a pair of column
portions 61L, 61R that stand up and extend upward from
left and right side walls of the lever stand 52; and an
eaves portion 62 that extends rearward from upper end
portions of the pair of column portions 61L, 61R, to over-
hang the driver’s seat 51.
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Description
[Technical Field]

[0001] The presentinvention relates to a construction
machine including a protection frame for protecting an
operator.

[Background Art]

[0002] PatentLiterature 1 shows a small-sized hydrau-
lic excavator that includes a protection frame for protect-
ing an operator sitting on a driver’s seat. The protection
frame has a double-column structure having a pair of
column members. The pair of column members are at-
tached to left and right protruding portions provided on
the front side of the revolving frame. According to Patent
Literature 2, which shows a small-sized hydraulic exca-
vator having substantially the same configuration as that
of Patent Literature 1, a pair of column members are at-
tached to left and right support members provided on an
outer surface of a counterweight which is located at the
rear of a revolving frame.

[0003] In either of the hydraulic excavators mentioned
above, the pair of column members are disposed on the
outer side of the revolving frame, and the turning radius
of a machine body is increased due to the protection
frame and a member for attaching the protection frame.
This involves a risk that execution of works in a narrow
place may be hindered. Particularly in a compact exca-
vator having a machine weight of about one ton, such a
risk is pronounced because the compact excavator is
supposed to perform indoor works. In addition, the hy-
draulic excavator of Patent Literature 1 does not allow
the operator sitting on the driver’s seat to stretch his/her
legs, which raises a problem of impaired comfortable-
ness, too.

[Citation List]

[Patent Literature]

[0004]
[Patent Literature 1] Japanese Patent Application
Laid-Open No. 2018-199965

[Patent Literature 2] Japanese Patent Application
Laid-Open No. 2018-199964

[Summary of Invention]
[Technical Problem]

[0005] The presentinvention was made in view of the
problems described above, and aims to provide a con-
struction machine capable of offering a good workability
in narrow places as well as a good comfortableness to
an operator.
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[Solution to Problem]

[0006] A construction machine according to the
present invention includes: a lower traveling body; an
upper revolving body that is capable of revolving and is
disposed above the lower traveling body; a lever stand
installed in a front portion of the upper revolving body;
an engine disposed in a rear portion of the upper revolv-
ing body; an engine hood that covers the engine; a driv-
er’s seat disposed above the engine hood; and a protec-
tion frame for protecting an operator sitting on the driver’s
seat, the protection frame including a pair of column por-
tions and an eaves portion, the pair of column portions
standing up and extending upward from left and right side
walls of the lever stand, the eaves portion extending rear-
ward from upper end portions of the pair of column por-
tions, to overhang the driver’s seat.

[0007] In this construction machine, the column por-
tions of the protection frame stand up and extend upward
from the left and right side walls of the lever stand. This
can suppress an increase in the turning radius of a ma-
chine body, thus improving the workability in narrow plac-
es. In addition, the operator sitting on the driver’s seat
can stretch his/her legs frontward, and therefore a good
comfortableness can be provided.

[0008] Preferably, the eaves portion has a U-shape
with its front end opened in a plan view. This can avoid
interference of a front portion of the eaves portion with a
wire at a time of lifting up and moving the construction
machine with a three-point suspension system.

[0009] Preferably, the construction machine includes
a handrail portion that bridges the pair of column portions
and that is disposed above the lever stand. This can sup-
press the operator’s body shaking forward during a work
on a sloping land or the like. Moreover, it is not necessary
to separately provide a handrail portion to the lever stand,
and the handrail portion can be easily installed without
obstructing the visibility from the operator.

[0010] Preferably, the construction machine includes
first, second, and third wire attaching portions, the first
and second wire attaching portions being provided re-
spectively in left and right portions of earth-moving equip-
ment that is installed in front of the lower traveling body,
the third wire attaching portion being provided on an up-
per surface of work equipment that is pivotally supported
in front of the upper revolving body. Such a configuration
enables the construction machine to be lifted up with a
three-point suspension system using wires attached to
the first to third wire attaching portions.

[0011] Preferably, a beam member extending in a left-
right direction is disposed in a middle of the eaves portion
with respect to a front-rear direction. The beam member
reinforces the protection frame, and thus can strengthen
a protection function. Since the beam member is dis-
posed in the middle of the eaves portion with respect to
the front-rear direction, the beam member is less likely
to interfere with the wire used for the three-point suspen-
sion. Accordingly, the beam member does not hinder
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movement of the lifted-up construction machine.
[Brief Description of Drawings]
[0012]

[FIG. 1] A left side view of a hydraulic excavator
which is an example of a construction machine ac-
cording to the present invention.

[FIG. 2] A plan view of the hydraulic excavator.
[FIG. 3] A front perspective view of the hydraulic ex-
cavator.

[FIG. 4] A rear perspective view of a lever stand.
[FIG. 5] A diagram showing the hydraulic excavator
being lifted up with a three-point suspension system.
[FIG. 6] A perspective view showing a variation of a
protection frame.

[FIG. 7] A schematic plan view of a hydraulic exca-
vator shown in FIG. 6.

[FIG. 8] A rear perspective view showing a variation
of the protection frame.

[Description of Embodiments]

[0013] An embodiment of the present invention will be
described with reference to the drawings.

[0014] FIG. 1isaleft side view of a hydraulic excavator
1 (backhoe) which is an example of a construction ma-
chine according to the presentinvention. FIG. 2 is a plan
view of the hydraulic excavator 1. FIG. 3 is a perspective
view of the hydraulic excavator 1. In FIGs. 2 and 3, an
upper revolving body 3 is revolved by 180 degrees, and
therefore work equipment 4 and earth-moving equipment
23 are disposed opposite to each other.

[0015] The hydraulic excavator 1 is a revolving-type
work machine, and in this embodiment, is configured as
a compact excavator having a machine weight of about
one ton. The hydraulic excavator 1 includes: a lower
traveling body 2; an upper revolving body 3 that is capa-
ble of revolving and is disposed above the lower traveling
body 2; a lever stand 52 installed in a front portion of the
upper revolving body 3; an engine 30 disposed in a rear
portion of the upper revolving body 3; an engine hood 32
that covers the engine 30; a driver's seat 51 disposed
above the engine hood 32; and a protection frame 6 for
protecting an operator sitting on the driver’s seat 51.
[0016] Thelowertravelingbody 2 isdriven by receiving
motive power from the engine 30, to make the hydraulic
excavator 1 travel or revolve. The lower traveling body 2
includes a pair of left and right crawlers 21, and a pair of
traveling motors 22 serving as hydraulic actuators for
driving the crawlers 21. The earth-moving equipment 23
is installed on the front side of the lower traveling body
2. The earth-moving equipment 23 includes: a pair of
blade arms 24; a blade 25 serving as a earth-moving
plate, which extends in a left-right direction across distal
end portions of the blade arms 24; and a blade cylinder
26 serving as a hydraulic actuator for turning the blade
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25 in an up-down direction.

[0017] The upper revolving body 3 includes: a revolv-
ing frame 31 disposed above the pair of crawlers 21 and
supported in a revolvable manner; and a revolving motor
(not shown) serving as a hydraulic actuator for driving
and revolving the revolving frame 31 in the left-right di-
rection. The upper revolving body 3 has, in its rear por-
tion, an engine room where the engine 30 constituting a
prime mover is stored. The engine 30 drives a hydraulic
pump (not shown), to supply motive power to various
hydraulic actuators. A driving unit 5 is provided on the
upper front side of the engine hood 32 which covers the
engine 30. A floor 33 serving as a platform on which the
operator sitting on the driver’'s seat 51 puts his/her feet
is disposed on the front side of the engine hood 32. The
floor 33 is made of a plate material disposed on the re-
volving frame 31.

[0018] In front of the upper revolving body 3, the work
equipment 4 is pivotally supported. In this embodiment,
a front portion of the revolving frame 31 supports a boom
bracket 41b such that the boom bracket 41b can turn in
ahorizontal direction, and the boom bracket41b supports
the work equipment 4 such that the work equipment 4
can turn in the up-down direction. The horizontal turning
of the boom bracket 41b causes the work equipment 4
to make swing motion, so that the work equipment 4
moves horizontally relative to the upper revolving body
3. In this manner, the hydraulic excavator 1 is capable
of horizontally turning a proximal end portion of the work
equipment 4, which is what we call a boom swing func-
tion. In general, the boom swing function is provided to
a compact excavator used for execution of works in nar-
row places.

[0019] The work equipment 4 is driven by receiving
motive power from the engine 30, and works to, for ex-
ample, excavate earth and sand in accordance with an
operation performed on the driving unit 5. The work
equipment 4 includes: a boom 41; an arm 42; a bucket
43 as an attachment used for excavation; and hydraulic
actuators for driving them (i.e., a boom cylinder 41c, an
arm cylinder 42c¢, a bucket cylinder 43c, and a swing cyl-
inder 45, each of which will be described later).

[0020] The boom 41 is attached to the boom bracket
41b such that the boom 41 can turn in the up-down di-
rection. The boom 41 has its proximal end portion sup-
ported by the boom bracket 41b, extends in the up-down
direction therefrom, and bends to form a boomerang
shape in a side view. The boom cylinder 41c capable of
expansion and contraction is disposed between the
boom bracket 41b and a middle portion of the boom 41.
The turning of the boom 41 in the up-down direction rel-
ative to the boom bracket 41b is actuated in accordance
with expansion and contraction of the boom cylinder 41c.
[0021] The boom bracket41bis attached to a frontend
portion of the revolving frame 31 via a boom bracket at-
tachment 34 such that the boom bracket 41b can turn
(swing) horizontally. The boom bracket 41b is supported
so as to be capable of turning horizontally about a pivot
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pin 34a whose axis is directed in the up-down direction.
The swing cylinder 45, which expands and contracts in
afront-reardirection when actuated, is disposed between
the upper revolving body 3 and the boom bracket 41b.
The horizontal turning of the boom bracket 41b is actu-
ated in accordance with expansion and contraction of the
swing cylinder 45.

[0022] The arm 42 is attached to the boom 41 such
that the arm 42 can turn in the up-down direction (turnin
the front-rear direction). A proximal end portion of the
arm 42 is supported so as to be capable of turning in the
up-down direction about a pivot pin 42a whose axis is
directed in the horizontal direction. The arm cylinder 42c
capable of expansion and contraction is disposed be-
tween a middle portion of the boom 41 and the proximal
end portion of the arm 42. The up-down turning of the
arm 42 relative to the boom 41 is actuated in accordance
with expansion and contraction of the arm cylinder 42c.
[0023] The bucket 43 is attached to the arm 42 such
that the bucket 43 can turn in the up-down direction. A
proximal end portion of the bucket 43 is supported so as
to be capable of turning in the up-down direction (turning
in the front-rear direction) about a pivot pin 43a whose
axis is directed in the horizontal direction. A bucket link
44 for transmitting a driving force to the bucket 43 is in-
terposed between the bucket 43 of a distal end portion
of the arm 42. The bucket cylinder 43c capable of expan-
sion and contraction is disposed between the bucket link
44 and the proximal end portion of the arm 42. The up-
down turning of the bucket 43 relative to the arm 42 is
actuated in accordance with expansion and contraction
of the bucket cylinder 43c.

[0024] The driving unit 5 includes: the driver’s seat 51
for the operator to sit thereon; and the lever stand 52
having operation tools to be operated by the operator.
The operator, while sitting on the driver’s seat, operate
various operation tools installed on the lever stand 52,
and thereby can perform traveling, revolving, works, and
the like. Referring to FIG. 4, the operation tools include
not only operation levers such as travel levers 53 used
to operate the crawlers 21, a work lever 54 used to op-
erate the work equipment 4, and a blade lever 55 used
to operate the blade 25, but also foot pedals 56, switches,
and the like.

[0025] The lever stand 52 is provided upright on the
floor 33 of the upper revolving body 3. The lever stand
52 is constituted of a box 52a made of a sheet metal, and
is covered with housings 52b, 52¢ made of a resin (plas-
tic). The housings 52b, 52c are separated in the front-
rear direction. The box 52a is fixed to the floor 33 with a
fixture such as bolts. Disposed inside the box 52a is a
control valve 57 that controls the direction and flow rate
of pressure oil to be supplied from the hydraulic pump to
each hydraulic actuator. The operation levers mentioned
above are coupled to a spool of a directional control valve
of the control valve 57 via a link mechanism. Each of the
hydraulic actuators can be actuated in accordance with
operations of the operation levers.
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[0026] The protection frame 6 constitutes a protection
structure for protecting an occupant (operator) from se-
rious accidents caused by turnover or rollover of a ma-
chine body. In the hydraulic excavator 1 of this embodi-
ment, the protection frame 6 includes a pair of column
portions 61L, 61R and a eaves portion 62. The pair of
column portions 61L, 61R stand up and extend upward
from left and right side walls of the lever stand 52. The
eaves portion 62 extends rearward from upper end por-
tions of the pair of column portions 61L, 61R, to overhang
the driver's seat 51. This can suppress an increase in
the turning radius of the machine body which may oth-
erwise be caused by the presence of the protection frame
6, and thereby canimprove the workability in narrow plac-
es.

[0027] Inthe hydraulic excavator 1, the operator sitting
on the driver’s seat 51 can stretch his/her legs frontward,
and therefore a comfortableness can be provided. This
can be achieved because, unlike the hydraulic excavator
of Patent Literature 1 mentioned above, lower end por-
tions of the pair of column portions 61L, 61R are located
above the floor 33 so that lower side portions of the lever
stand 52 are opened toward the front side. In addition,
such a configuration gives the operator a good visibility
of his/her feet and therearound, and thus can exert an
effect of increased operability in excavation works or the
like.

[0028] The pair of column portions 61L, 61R, which are
located within the width dimension of the machine body,
are curved so as to expand in a width direction from their
lower end portions, and extend upward. The pair of col-
umn portions 61L, 61R extend vertically in a side view
as shown in FIG. 1, but instead may extend obliquely
upward toward the rear. In this embodiment, as shown
in FIG. 4, the lower end portion of the column portion 61R
has a flange 63, and the flange 63 is fixed to the box 52a
with a fixture such as bolts. The flange 63 is disposed
above the foot pedals 56 and below the operation levers
that protrude from the side wall of the lever stand 52. The
column portion 61L has the same configuration. The pair
of column portions 61L, 61R are attached to the left and
right side walls of the lever stand 52 in a bilateral sym-
metrical manner.

[0029] The eaves portion 62 includes: a pair of rod-like
portions 62a, 62b extending rearward from the upper end
portions of the pair of column portions 61L, 61R, respec-
tively; and a rod-like portion 62c¢ extending in the left-right
direction (i.e., a machine body width direction) so as to
connect rear end portions of the rod-like portions 62a,
62b. In this embodiment, as shown in FIG. 2, the rod-like
portion 62c extends along the rear end of the driver’s
seat 51 in a plan view. Thus, the protection frame 6 has
a pair of column-like members that stand and extend up-
ward from the side walls of the lever stand 52, then over-
hangthe driver’s seat 51, and then are connected to each
other at a location corresponding to a rear portion of the
driver’s seat 51.

[0030] The pair of column portions 61L, 61R and the
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eaves portion 62 which constitute the protection frame 6
are made of a steel pipe, for example. It may be conceiv-
able that a plate-like front guard is attached between the
pair of column portions 61L, 61R or a roof is attached to
the eaves portion 62, though not employed in this em-
bodiment. This can exert functions as a sunshade and a
rain cover, and can protect the operator from flying ma-
terials. A handrail member 65 that the operator can grip
is disposed at the rear of the protection frame 6. The
handrail member 65 stands and extends upward from
the left and right side walls of the lever stand 52, to form
a loop.

[0031] In this embodiment, the protection frame 6 has
turning mechanisms 64 capable of turning the eaves por-
tion 62 relative to the pair of column portions 61L, 61R.
As shown in FIG. 4, each of the turning mechanisms 64
includes a lock pin 64a for locking the eaves portion 62
against turning, and a turning shaft 64b about which the
eaves portion 62 turns. Removal of the lock pins 64a
permits the eaves portion 62 to turn frontward about the
turning shafts 64b so that the height of the protection
frame 6 can be lowered, as indicated by the broken lines.
In order to avoid interference of the eaves portion 62 after
turning with the work equipment 4, the eaves portion 62
preferably has a U-shape with its front end opened in a
plan view.

[0032] FIG. 5 shows the hydraulic excavator 1 being
lifted up with wires W hung at three points (wire attaching
portions 71 to 73 which will be described later) with the
upper revolving body 3revolved to have the earth-moving
equipment 23 and the work equipment 4 disposed oppo-
site to each other. In this embodiment, the eaves portion
62 has a U-shape with its front end opened in a plan view,
and therefore it is possible to avoid the eaves portion 62
interfering with the wire W when the hydraulic excavator
1 is lifted up and moved with a three-point suspension
system. In the hydraulic excavator of Patent Literature 1
mentioned above, on the other hand, a coupling shaft
extending in the left-right direction is disposed in a front
portion of the eaves portion, which may hinder three-point
suspension due to the coupling shaft interfering the wire.
[0033] The hydraulic excavator 1 has the wire attach-
ing portions 71, 72 (first and second wire attaching por-
tions) provided in left and right portions of the earth-mov-
ing equipment 23, and the wire attaching portion 73 (third
wire attaching portion) provided on an upper surface of
the work equipment 4. Although any of the wire attaching
portions 71 to 73 of this embodiment is a hole on which
the wire W can be hung, this is not limitative. The wire
attaching portions 71, 72 are provided in reinforcing ma-
terials 25r that reinforce a back surface of the blade 25
(see FIG. 2). The wire attaching portion 73 is provided in
a plate member 41p that constitutes a pivotal coupling
portion of a tube of the arm cylinder 42c (see FIG. 3).
[0034] To strengthen the protection function of the pro-
tection frame 6, it may be conceivable that a beam mem-
ber 62d extending in the left-right direction is disposed
in the middle of the eaves portion 62 with respect to the

10

15

20

25

30

35

40

45

50

55

front-rear direction, as shown in FIG. 6. The beam mem-
ber 62d bridges the pair of rod-like portions 62a, 62b to
reinforce the protection frame 6. Since the beam member
62d is disposed in the middle of the eaves portion 62 with
respect to the front-rear direction, the front side of the
eaves portion 62 is opened. Thus, even though the beam
member 62d is disposed, the eaves portion 62 is less
likely to interfere with the wire W, and therefore does not
hinder movement of the lifted-up hydraulic excavator 1.
[0035] FIG. 7 is a plan view schematically showing the
hydraulic excavator 1 of FIG. 6. In this example, the beam
member 62d passes through a revolution center C3, but
this is not limitative. The beam member 62d may be dis-
placed to the front side) left side in FIG. 7) or to the rear
side (right side in FIG. 7) from the revolution center C3.
Here, in order to avoid interference with the wire W (not
illustrated in FIG. 7) hung on the wire attaching portion
73 at a time of three-point suspension, it is preferable
that the beam member 62d is disposed rearward of a
location that is closer to the front side than the revolution
center C3 by 1/3 of the turning radius (rear end turning
radius R3) of the machine body.

[0036] Inthe embodiment described above, the hand-
rail member 65 is separately provided to the lever stand
52. This, however, is not limitative. For example, a hand-
rail portion 66 as illustrated in FIG. 8 may be provided to
the protection frame 6. The handrail portion 66 bridges
the pair of column portions 61L, 61R, and is disposed
above the lever stand 52. The handrail portion 66 is
formed of a rod-like member extending in the left-right
direction, whose opposite end portions are secured to
the pair of column portions 61L, 61R. To provide a good
visibility to the operator, the handrail portion 66 is pref-
erably located below the distal end of the lever (e.g., the
work lever 54) that protrudes from a top surface of the
lever stand 52.

[0037] The present invention is not limited to the em-
bodiment described above, and various modifications
and changes may be made without departing from the
gist of the present invention.

[Reference Signs List]
[0038]

1 hydraulic excavator (example of construction
machine)

2 lower traveling body

3 upper revolving body

4 work equipment

5

6

driving unit
protection frame
23 earth-moving equipment
30 engine
32 engine hood
33 floor
51 driver’s seat
52 lever stand
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61R  column portion a beam member extending in a left-right direction is
61L  column portion disposed inamiddle of the eaves portion with respect
62 eaves portion to a front-rear direction.
66 handrail portion
71 wire attaching portion (first wire attaching portion) 5
72 wire attaching portion (second wire attaching por-

tion)
73 wire attaching portion (third wire attaching por-

tion)

10

Claims

1. A construction machine comprising:

15
a lower traveling body;
an upper revolving body that is capable of re-
volving and is disposed above the lower
traveling body;
a lever stand installed in a front portion of the 20
upper revolving body;
an engine disposed in a rear portion of the upper
revolving body;
an engine hood that covers the engine;
adriver’s seat disposed above the engine hood; 25
and
a protection frame for protecting an operator sit-
ting on the driver’s seat,
the protection frame including a pair of column
portions and a eaves portion, the pair of column 30
portions standing up and extending upward from
left and right side walls of the lever stand, the
eaves portion extending rearward from upper
end portions of the pair of column portions, to
overhang the driver’s seat. 35

2. The construction machine according to claim 1,
wherein
the eaves portion has a U-shape with its front end
opened in a plan view. 40

3. The construction machine according to claim 1 or 2,
comprising a handrail portion that bridges the pair of
column portions and that is disposed above the lever
stand. 45

4. The construction machine according to any one of
claims 1 to 3, including first, second, and third wire
attaching portions, the first and second wire attach-
ing portions being provided respectively in left and 50
right portions of earth-moving equipment that is in-
stalled in front of the lower traveling body, the third
wire attaching portion being provided on an upper
surface of work equipment that is pivotally supported
in front of the upper revolving body. 55

5. The construction machine according to any one of
claims 1 to 4, wherein
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inventions in respect of which search fees have been paid, namely claims:

[

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

1-3, 5

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-3, 5

directed to the commonly known construction machine of claim
1 wherein the potentially special technical features relate
to an improved protection of an operator Tocated in the
driver's seat of the construction machine.

2. claim: 4

directed to the commonly known construction machine of claim
1 wherein the potentially special technical features relate
to an improved site-to-site handling of a construction
machine.
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